I n attempts to prepare tri-, di-, and monocyclohexyl borates by refluxing orthoboric acid with 3, 2, and 1 moles of cyclohexanol, the products obtained were tricyclohexyl borate, a mixture of undetermined composition and tricyclohexoxyboroxole, respectively.
It is essential in the reaction between boron oxide and tricyclohexyl borate that the oxide be the fluffy porous reactive type as prepared by Lange'sl method. The dehydration of orthoboric acid by any other means forms a vitreous unreactive oxide. Likewise commercial boron oxide gives poor yields compared to the freshly prepared oxide.
Experimental
Series 1.-In (a), ( b ) , and (c) cyclohexanol, orthoborlc acid, and benzene were heated in an azeotropic apparatus (Anderson et u1.2 until the evolution of water was complete. On removal of the solvent, the residue was either distilled or recrystallized from benzene. Molecular weights were determined by hydrolysis of sample with warm water followed by titration with 0 . 1~ barium hydroxide solution using phenolphthalein and neutral red as indicators (see Table 1 (c) Cyclohexanol (0.1 mole) and orthoboric acid (0.1 mole) were refluxed with toluene to complete removal of evolved water. Aa in (b) metaboric acid, yield 8.5 g (97%), and tricyclohexoxyboroxole, yield 11 g (88%), were sole products of the reaction.
(d) Orthoboric acid was heated in an oven a t llO°C to constant weight. Yield 6.8 g (98.6%) (Found: B, 24.7%. Calc. for H02B: 24.7%. Molecular weight was determined ebullioscopically in glacial acetic acid (Found : 44.8%. Calc. for H 0 2 B : 43.8%).
( e ) Orthoboric acid (5 g) was heated under fractionation column fitted with McIntyre weir reflux ratio heat (McIntyre3) until evolution of water was complete. The still pot residue was filtered washed free of solvent with light petroleum (40-60' boiling range), and dried in vacuo. Yield 3 . 2 g (91%) (Found: B, 24.7%. Calc. for HOzB: B, 24.7%).
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